Coordinate expression of cyclooxygenase-2 and renin in the rat kidney in renovascular hypertension.
Prostaglandins contribute to the regulation of renin synthesis and secretion. We tested the hypothesis that the inducible isoform of prostaglandin G/H synthase, cyclooxygenase-2, contributes to the stimulation of renin synthesis in renovascular hypertension. The expression of cyclooxygenase-2 and renin was investigated in the kidneys of rats with two-kidney, one-clip renovascular hypertension or sham operation. Systolic blood pressure was increased 2 weeks after clipping (153+/-7 versus 112+/-4 mmHg in controls, n=6 each, P<.05) and continued to rise until 4 weeks. Cyclooxygenase-2 mRNA levels were increased in clipped kidneys but remained unchanged or slightly decreased in nonclipped kidneys. Cyclooxygenase-2 protein was expressed mainly in the macula densa and occasionally in distal tubular cells not associated with the macula densa. Two weeks after clipping, the percentage of juxtaglomerular apparatus staining positive for cyclooxygenase-2 was 27.8+/-3.6 in clipped kidneys, 3.1+/-0.4 in contralateral kidneys, and 8.0+/-1.3 in controls; the percentages for immunoreactive renin staining in the afferent arteriole were 33.6+/-2 in clipped kidneys, 1.9+/-0.5 in contralateral kidneys, and 12.4+/-4.0 in controls, respectively. Similar parallel changes in renin and cyclooxygenase-2 staining were observed 4 weeks after clipping. The percentage of cyclooxygenase-2-positive juxtaglomerular apparatus correlated positively with the percentage that was renin positive (r=0.78, P<.05). Double immunostaining showed coexpression of cyclooxygenase-2 and renin protein in the same juxtaglomerular apparatus. Our data are consistent with a role for macula densa cyclooxygenase-2 in the regulation of renin in renovascular hypertension.